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PROBLEM TO BE SOLVED: To improve the state of supporting a driving shaft by a 
bearing device and to improve torque transmission efficiency of an electric motor in an 
electric power steering device allowing the axial movement of the driving shaft coupled 
to the electric motor to absorb a shock. 

SOLUTION: In the electric power steering device 10, a bearing device 33 supporting 
the driving shaft 32 coupled to the electric motor 30 is constituted by two angular ball 
bearings 41. 42, thrust bearing surfaces 41 D t 42D provided in the inner rings 41 A, 42A 
of the bearings 41. 42 are placed back to back, an elastic deforming tool 46 is 
interposed between the inner rings 41 A, 42A of both bearings 41, 42, and both inner 
rings 41A, 42A are clearance-fitted to the driving shaft 32, and clamped between two 
inner ring locking parts 47, 48. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3^n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While having bearing equipment supported for the driving shaft which the pinion shaft connected to the steering shaft was 
meshed on the rack shaft, and was combined with the electric motor, enabling free rotation In the electric power-steering equipment 
which comes to connect with the above-mentioned pinion shaft the middle gear which prepares a. drive gear in this driving shaft, and 
gears on this drive gear Said bearing equipment two angular bearing which equipped the 1 side of the raceway of an inner ring of spiral 
wound gasket or an outer ring of spiral wound gasket with the thrust abutment When it juxtaposes so that those thrust abutments may 
become tooth-back doubling, and the inner ring of spiral wound gasket of two angular bearing is equipped with a thrust abutment While 
pinching between the two inner-ring-of-spiral-wound-gasket stop sections which infixed the elastic-deformation implement between 
the inner rings of spiral wound gasket of both bearings, and prepared both inner rings of spiral wound gasket in the driving shaft at the 
running-fit meal and this driving shaft When the outer ring of spiral wound gasket of both bearings is placed in a fixed position to the 
housing side and the outer ring of spiral wound gasket of two angular bearing is equipped with a thrust abutment Electric power- 
steering equipment characterized by coming to place in a fixed position the inner ring of spiral wound gasket of both bearings to a 
driving shaft side while pinching between the two outer-ring-of-spiral-wound-gasket stop sections which infixed the elastic- 
deformation implement between the outer rings of spiral wound gasket of both bearings, and formed both outer rings of spiral wound 
gasket in housing at a running-fit meal and this housing. 

[Claim 2] Electric power-steering equipment according to claim 1 whose stop section of the level difference section and another side 
which one stop section prepared in a driving shaft or housing between the two stop sections which pinch an inner ring of spiral wound 
gasket or an outer ring of spiral wound gasket equipped with the thrust abutment of said two angular bearing is the stopper ring with 
which it engages with the slot established in the location which makes this level difference section of a driving shaft or housing, and a 
fixed distance. 

[Claim 3] Electric power-steering equipment according to claim 1 or 2 with which said elastic-deformation implement consists of an 
elastic body, a washer joined to one field side of an elastic body, and a washer attached to the field side of another side of an elastic 
body. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to electric power-steering equipment. 
[0002] 

[Description of the Prior Art] Electric power-steering equipment forms a worm gearing in the driving shaft combined with the electric 
motor, connects to a pinion shaft the worm gear which gets into gear to this worm gearing, and carries out steering assistance by 
telling the torque of a motor to a rack shaft while it meshes the pinion shaft connected to the steering shaft on a rack shaft 
[0003] being appropriate — it is alike and, as for the tooth flanks of a worm gearing and a worm gear, moderate backlash is set up from 
the need on processing and actuation. However, with electric power-steering equipment, the transfer direction of power may be 
reversed with vibration inputted from actuation of a steering wheel or a road surface. At the time of such a reversal drive, the tooth 
flank on the background of the tooth flank which had contacted until now [ of a worm gearing or a worm gear ] moves suddenly by 
backlash, collides and strikes to a partner's tooth flank, and produces a sound. 

[0004] Moreover, with electric power-steering equipment, when the stroke of a rack shaft carries out a quick stop during steering in a 
tire running aground to a curbstone etc., since an electric motor tends to continue rotating according to inertia even if it stops electric 
supply, the inertia thrust of the driving shaft joined to the electric motor also has a possibility of inviting damage to a torque- 
transmission path. 

[0005] With the conventional technique, in order for a **** to strike, and to reduce a sound or to prevent damage on a torque- 
transmission path like a publication to JP,6-39665,U, while constituting the bearing equipment which supports the driving shaft 
combined with the electric motor in gear housing from two bearing and running-fit carrying out of both the inner rings of spiral wound 
gasket and outer rings of spiral wound gasket of this two bearing to a driving shaft and gear housing, the disk spring is infixed between 
both bearings. By this at the time of the reversal drive of electric power-steering equipment, and curbstone riding raising of a tire etc. 
The disk spring on a driving shaft is pushed in to the bearing of another side by one bearing on a driving shaft and carries out a 
compression set, and this driving shaft is made movable with one thing of the two bearing at the one side of shaft orientations. As a 
result The tooth flanks by relaxation of the impulse force produced in the tooth flank of a worm gearing strike, and reduction of a sound 
or evasion of damage on the torque-transmission path by the inertia thrust of a driving shaft is aimed at. 
[0006] 

[Problem(s) to be Solved by the Invention] ** When the bearing equipment which supports a driving shaft in gear housing carries out 
the compression set of the disk spring between two bearing, a driving shaft moves to shaft orientations with one whole (an inner ring of 
spiral wound gasket and outer ring of spiral wound gasket) bearing. At this time, the outer ring of spiral wound gasket of one bearing 
needs to be slippery to gear housing, and the inner ring of spiral wound gasket of the bearing of another side needs to be slippery to a 
driving shaft. Therefore, as mentioned above, two bearing needs to running-fit carry out of both those inner rings of spiral wound 
gasket and outer rings of spiral wound gasket to a driving shaft and gear housing, and its backlash of the direction of a path between 
gear housing and a driving shaft is large, and its support condition of a driving shaft is bad, as a result it spoils the torque convective of 
an electric motor. 

[0007] ** The precharge pressure which the disk spring infixed between two bearing gives to a driving shaft is given by compressing a 
disk spring beforehand with the locknut of the inner ring of spiral wound gasket prepared in the driving shaft. For this reason, it is 
necessary to adjust delicately the precompression contraction amount given by the bundle degree of a locknut at a disk spring for 
permitting shaft-orientations migration of a driving shaft and securing fixed impact absorptivity ability in order [ which is the need ] to 
give a pressure beforehand to a driving shaft, and difficulty is in the precompression adjustment which bearing equipment gives to a 
driving shaft. 

[0008] The technical problem of this invention is in the electric power-steering equipment whose impact absorption permits shaft- 
orientations migration of the driving shaft combined with an electric motor, and is made possible to improve the support condition of 
the driving shaft by bearing equipment, and improve the torque convective of an electric motor. . 

[0009] Moreover, the technical problem of this invention has bearing equipment in making highly precise simply a precompression setup 

given to a driving shaft 

[0010] 

[Means for Solving the Problem] While having bearing equipment supported for the driving shaft which invention of claim 1 meshed the 
pinion shaft connected to the steering shaft on the rack shaft and was combined with the electric motor, enabling free rotation In the 
electric power-steering equipment which comes to connect with the above-mentioned pinion shaft the middle gear which prepares a 
drive gear in this driving shaft, and gears on this drive gear Said bearing equipment two angular bearing which equipped the 1 side of 
the raceway of an inner ring of spiral wound gasket or an outer ring of spiral wound gasket with the thrust abutment When it juxtaposes 
so that those thrust abutments may become tooth-back doubling, and the inner ring of spiral wound gasket of two angular bearing is 
equipped with a thrust abutment While pinching between the two inner-ring-of-spiral-wound-gasket stop sections which infixed the 
elastic-deformation implement between the inner rings of spiral wound gasket of both bearings, and prepared both inner rings of spiral 
wound gasket in the driving shaft at the running-fit meal and this driving shaft When the outer ring of spiral wound gasket of both 
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bearings is placed in a fixed position to the housing side and the outer ring of spiral wound gasket of two angular bearing is equipped 
with a thrust abutment An elastic -deformation implement is infixed between the outer rings of spiral wound gasket of both bearings, 
and while pinching between the two outer-ring-of-spiral-wound-gasket stop sections which formed both outer rings of spiral wound 
gasket in housing at a running-fit meal and this housing, the inner ring of spiral wound gasket of both bearings is placed in a fixed 
position to a driving shaft side, and it is made to become. 

[0011] It is made for invention of claim 2 to be a stopper ring which engages with the slot established in the location where the level 
difference section and the stop section of another side which one stop section prepared in a driving shaft or housing between the two 
stop sections which pinch the inner ring of spiral wound gasket or outer ring of spiral wound gasket further equipped with the thrust 
abutment of said two angular bearing in invention of claim 1 make this level difference section of a driving shaft or housing, and a fixed 
distance. 

[G012] It is made for invention of claim 3 to consist of a washer which said elastic-deformation implement joined to one field side of an 
elastic body and an elastic body, and a washer attached to the field side of another side of an elastic body further in claim 1 or 
invention of 2. 
[0013] 

[Function] According to invention of claim 1, there is an operation of the following ** and **. 

** If an excessive thrust acts on a driving shaft at the time of the reversal drive of electric PAWASU tearing equipment and curbstone 
riding raising of a tire etc. The elastic-deformation implement infixed between the inner rings of spiral wound gasket of two bearing (or 
between the outer rings of spiral wound gasket of two bearing) carries out a compression set, and the inner ring of spiral wound gasket 
of one bearing of the two bearing is displaced relatively to the outer ring of spiral wound gasket of the bearing concerned to shaft 
orientations (the outer ring of spiral wound gasket of one bearing of the two bearing receiving the inner ring of spiral wound gasket of 
the bearing concerned) (isolation migration). This eases the impulse force produced in the tooth flank of a drive gear, tooth flanks 
strike, and a sound is reduced, or damage on the torque-transmission path by the inertia thrust of a driving shaft is avoided. 
[0014] ** two bearing — an inner ring of spiral wound gasket (or — an outer ring of spiral wound gasket) — a driving shaft (or gear 
housing) — a running-fit meal — Since the outer ring of spiral wound gasket (or inner ring of spiral wound gasket) of another side is 
placed in a fixed position in gear housing (or driving shaft), it compares both inside-and-outside rings with what carries out [ running- 
fit ]. The backlash of the direction of a path between gear housing and a driving shaft is made small, the support condition of the driving 
shaft by bearing equipment is improved as a result, and it can improve the torque convective of an electric motor. Furthermore, there 
is no wear of the sliding fitting section by reducing a running-fit part, and it becomes endurance top dominance. 
[0015] According to invention of claim 2, there is an operation of the following **. 

** The precharge pressure which the elastic-deformation implement infixed between the inner rings of spiral wound gasket of two 
bearing (or between outer rings of spiral wound gasket) gives to a driving shaft is immediately defined uniquely with the fixed 
precompression contraction amount given to an elastic-deformation implement based on fixed spacing which while consists of the level 
difference section prepared in the driving shaft (or gear housing), and the stop section and the stop section of another side which 
consists of a stopper ring prepared in the slot make. Therefore.-izing of the precompression setup which is the need and which can 
define a pressure uniquely only by setup of spacing of the two stop sections beforehand, and bearing equipment gives to a driving shaft 
can be simply carried out [ highly precise ] to permitting shaft-orientations migration of a driving shaft and securing fixed impact 
absorptivity ability. 

[0016] According to invention of claim 3, there is an operation of the following ** and **. 

** An elastic-deformation implement can be infixed on both sides of an elastic body between adjacency ****** (or between outer 
rings of spiral wound gasket) between the washers of two sheets, and can carry out elastic deformation of the elastic body stably 
among those inner rings of spiral wound gasket (or between outer rings of spiral wound gasket). 

[0017] ** Since an elastic-deformation implement joins one washer to one field side of an elastic body and attaches the washer of 
another side to the field side of another side of an elastic body, it can improve the sub **** of these 3 components, and can improve 
the assembly nature to bearing equipment. 
[0018] 

[Embodiment of the Invention] The front view which drawing 1 fractures a part of electric power-steering equipment, and is shown, and 
drawing 2 are H — H of drawing 1 . The sectional view which meets a line, and drawing 3 are HI-HI of drawing 2 . The sectional view in 
which the sectional view which meets a line, and drawing 4 R> 4 show the important section expanded sectional view of drawing 3 , and 
drawing 5 shows the migration condition of a driving shaft, the sectional view in which drawing 6 shows an elastic-deformation 
implement the important section expanded sectional view in which drawing 7 shows the modification of electric power-steering 
equipment, the sectional view in which drawing 8 shows the migration condition of a driving shaft, and drawing 9 are the sectional views 
showing an elastic-deformation implement. 

[0019] Electric power- steering equipment 10 has the housing 11 (1st [ the ] - the 3rd housing 11A-11C) fixed to a car-body frame etc. 
with a n on- illustrated bracket as shown in drawing 1 R> 1 and drawing 2 . And the pinion shaft 14 is connected with the steering shaft 
12 with which a steering wheel is combined through a torsion bar spring 13, a pinion 15 is formed in this pinion shaft 14, and the rack 
shaft 16 equipped with rack 16A which gears to this pinion 15 is supported possible [ horizontal movement ] to 1st housing 1 1A. 
Steering torque detection equipment 17 is formed between the steering shaft 12 and the pinion shaft 14. In addition, the steering shaft 
12 and the pinion shaft 14 are supported by housing 11 through Bearing 12A, 14A. and 14B. 

[0020] Steering torque detection equipment 1 7 has formed two sensing coils 1 7A and 1 7B surrounding core 1 7C of the shape of a 
cylinder which is engaging with the steering shaft 12 and the pinion shaft 14 in 3rd housing 1 1C, as shown in drawing 2 . Core 17C is 
equipped with spiral slot 17G which engage with slider pin 17F of the steering shaft 12 while it is equipped with fluting 17E which 
engages with guide pin 17D of the pinion shaft 14 and is made movable only at shaft orientations. The steering torque added to the 
steering wheel is given to the steering shaft 12 by this. According to elastic torsion deformation of a torsion bar spring 13 If the 
relative displacement of a hand of cut is produced between the steering shaft 12 and the pinion shaft 14 The variation rate of the hand 
of cut of the steering shaft 12 and the pinion shaft 14 becomes what carries out the variation rate of core 17C to shaft orientations, 
and the inductance of the sensing coils 17A and 17B resulting from a surrounding magnetic change of the sensing coils 17A and 17B by 
the variation rate of this core 1 7C changes. That is, if core 1 7C moves to the steering shaft 1 2 side, the inductance of sensing coil 1 7A 
of the direction where core 17C approaches increases, the inductance of sensing coil 17B of the direction where core 17C keeps away 
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decreases, and change of this inductance can detect steering torque. 

[0021] In the cylinder part 18 prepared in the part which faces a pinion 15 on both sides of the end of the rack shaft 16 within 1st 
housing 11A As shown in drawing 2 , the rack guide 19 is built in and the from cartridge of the rack guide 19 (bush 19A) is carried out 
to the rack shaft 16 side with the spring 21 by which tooth-back support is carried out with the cap 20 put on a cylinder part 18. While 
forcing rack 16A of the rack shaft 16 on a pinion 15, the end of the rack shaft 16 is supported free [ sliding ]. In addition, the other end 
side of the rack shaft 16 is supported by bearing 22. Moreover, the tie rods 23A and 23B on either side are connected with the pars 
intermedia of the rack shaft 16 with the connection bolts 22A and 22B. 

[0022] 2nd housing 1 1B supports an electric motor 30, as shown in drawing 3 . A driving shaft 32 is combined with the output shaft of 
an electric motor 30 through a clutch 31, and a driving shaft 32 equips the pars intermedia of a driving shaft 32 with a worm gearing 
(drive gear) 35 at one while both-ends support is carried out by bearing equipment 33 and bearing 34 at housing 1 1B. And the worm 
gear 36 (middle gear) which gets into gear to this worm gearing 35 is fixed to the pars intermedia of the pinion shaft 14. Through 
engagement of a worm gearing 35 and a worm gear 36 and engagement of a pinion 15 and rack 16A, the generating torque of an electric 
motor 30 serves as steering assistant force, and is given to the rack shaft 16, and an operator assists the control force given to the 
steering shaft 12. 

[0023] it is constituted using two bearing, the appropriate angular bearing 41 (angular contact ball bearing) which consists of inner- 
ring- of- spiral- wound-gasket 41 A, outer-ring-of^spiral-wound-gasket 41 B, and ****** 41 C as it is alike and bearing equipment 33 is 
shown in drawing 4 , and the angular bearing 42 (angular contact ball bearing) which consists of inner-ring-of-spiral-wound-gasket 42A, 
outer-ring-of-spiral-wound-gasket 42B, and transfer object 42C. At this time, bearing 41 equips the 1 side of the raceway of inner— 
ring-of-spiral-wound-gasket 41 A with thrust abutment 41 D, and bearing 42 equips the 1 side of the raceway of inner-ring-of-spiral- 
wound-gasket 42A with thrust abutment 42D, and bearing 41 and bearing 42 are juxtaposed so that those thrust abutments 41 D and 
42D may become tooth-back doubling mutually. And it is in the condition which bearing 41 and bearing 42 were inserted in housing 11B 
on both sides of the spacer 43 among those outer rings of spiral wound gasket 41 B and 42B, and attached outer-ring-of-spiral-wound- 
gasket 41 B of bearing 41 to the level difference section 44 of housing 1 1B, and those outer rings of spiral wound gasket 41 B and 42B 
are placed in a fixed position to the housing 11B side by pressurizing outer-ring-of-spiral-wound-gasket 42B of bearing 42 with the 
locknut 45 screwed in housing 11 B. At this time, bearing 41 and bearing 42 infix the elastic-deformation implement 46 beforehand 
compressed among those inner rings of spiral wound gasket 41 A and 42A, and pinch it between the 1st [ which formed both the inner 
rings of spiral wound gasket 41 A and 42A in the running-fit meal and the driving shaft 32 so that relative displacement to shaft 
orientations might be attained at a driving shaft 32 ], and 2nd inner~ring-of-spiral-wound-gasket stop section 47 and 48. The 1 st stop 
section 47 is the flange-like level difference section prepared in the driving shaft 32, attachment of inner-ring-of-spiral-wound-gasket 
41 A of it is enabled, the 2nd stop section 48 is the stopper ring which engaged with the slot established in the driving shaft 32, and the 
1st stop section 47 and the 2nd stop section 48 are set as the location which makes a fixed distance required to give desired 
precompression contraction amount (fixed impact absorptivity ability) to the elastic -deformation implement 46. 

[0024] The elastic-deformation implement 46 consists of the elastic body 51 which consists of square cross-section circular ring-like 
rubber, a monotonous disc-like washer 52 combined with one side face of an elastic body 51 by printing, and a L character cross- 
section annular washer 53 attached to the side-face side of another side of an elastic body 51, as shown in drawing 6 . A washer 53 is 
fitted in and attached to the inner skin of an elastic body 51 in cylinder part 53A. And the elastic-deformation implement 46 makes a 
major diameter and the bore of cylinder part 53A of washers 52 and 53 more equivalent to inner rings of spiral wound gasket 41 A and 
42A than inner rings of spiral wound gasket 41A and 42A for the outer diameter of an elastic body 51 and washers 52 and 53, and 
compression of an elastic body 51 is certainly enabled by minding washers 52 and 53 among both the inner rings of spiral wound gasket 
41 A and 42A. From the bore of an elastic body 51, the method of inside is made to project to coincidence, and the bore of cylinder part 
53A of a washer 52 and a washer 53 is made it controllable [ the compression stroke edge of an elastic body 51 ] by attachment with 
cylinder part 53A of a washer 52 and a washer 53. Namely, the after-mentioned (2-2) (2-3), When the elastic-deformation implement 
46 is inserted into two inner rings of spiral wound gasket 41A and 42A and carries out a compression set, let timing which cylinder part 
53A of a washer 52 and a washer 53 attaches be the compression stroke edge. 
[0025] Hereafter, actuation of electric power-steering equipment 10 is explained. 

(1) When the steering torque which steering torque detection equipment 17 detected is lower than a predetermined value, the steering 
assistant force is unnecessary and don't drive an electric motor 30. 

[0026] (2) Since the steering assistant force is needed when the steering torque which steering torque detection equipment 17 
detected exceeds a predetermined value, an electric motor 30 drives. The generating torque of an electric motor 30 rotates a driving 
shaft 32, and is given to the rack shaft 1 6 through engagement of a worm gearing 35 and a worm gear 36 and engagement of a pinion 
15 and rack 16A. 

[0027] (2-1) Usually, although reaction force arises between the worm gearing 35 of a driving shaft 32, and a worm gear 36 at the time 
of actuation, since the precharge pressure which the elastic-deformation implement 46 of bearing equipment 33 has given to the 
driving shaft 32 is set up more greatly than the reaction force, a driving shaft 32 does not move to shaft orientations ( drawing 4 ). 
Therefore, the generating torque of an electric motor 30 is told to a worm gear 36 as it is. 

[0028] (2-2) When a worm gearing 35 and a worm gear 36 make those tooth flanks contact by existence of those backlash at the time 
of the reversal drive which the transfer direction of power reverses by vibration inputted from steering of a steering wheel or a road 
surface, it is **** (2-1) between a worm gearing 35 and a worm gear 36. The big reaction force F arises. In this case, that reaction 
force becomes large rather than the precharge pressure which the elastic-deformation implement 46 of bearing equipment 33 has given 
to the driving shaft 32. The elastic-deformation implement 46 infixed among the inner rings of spiral wound gasket 41 A and 42A of two 
bearing 41 and 42 carries out a compression set It becomes that to which inner—ring-of-spiral-wound-gasket 42A of one side 42 of 
the two bearing 41 and 42, for example, bearing, is displaced relatively to shaft orientations to outer-ring-of-spira I- wound-gasket 42B 
of the bearing 42 concerned, and a driving shaft 32 moves to shaft orientations ( drawing 5 ). This eases the impulse force produced in 
the tooth flank of a worm gearing 35 by the elastic deformation of the elastic-deformation implement 46, tooth flanks strike, and a 
sound is reduced. 

[0029] (2-3) **** (2-1) If the stroke of the rack shaft 16 carries out a quick stop during steering in a tire running aground to a 
curbstone etc.. even if an electric motor 30 has electric supply stopped even if, it is going to continue rotating according to inertia, and 
the inertia thrust F will act on the driving shaft 32 combined with the electric motor 30. At this time, an inertia thrust exceeds the 
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precharge pressure which the elastic-deformation implement 46 of bearing equipment 33 has given to the driving shaft 32. The elastic- 
deformation implement 46 infixed among the inner rings of spiral wound gasket 41 A and 42A of two bearing 41 and 42 carries out a 
compression set. It becomes that to which inner-ring-of-spiral-wound-gasket 42A of one side 42 of the two bearing 41 and 42, for 
example, bearing, is displaced relatively to shaft orientations to outer-ring^of-spiral-wound-gasket 42B of the bearing 42 concerned, 
and a driving shaft 32 moves to shaft orientations ( drawing 5 ). This absorbs the inertia thrust which acts on a driving shaft 32 by the 
elastic deformation of the elastic-deformation implement 46, and damage on a torque-transmission path is avoided. 
[0030] Therefore, according to this operation gestalt, there are the following operations. 

** If an excessive thrust acts on a driving shaft 32 at the time of the reversal drive of electric PAWASU tearing equipment 10, and 
curbstone riding raising of a tire etc., the elastic-deformation implement 46 infixed among the inner rings of spiral wound gasket 41 A 
and 42A of two bearing 41 and 42 will carry out a compression set, and inner-ring-of^spiral-wound-gasket 42A of one side 42 of the 
two bearing 41 and 42, for example, bearing, will be displaced relatively to shaft orientations to outer-ring-oPspiral-wound-gasket 42B 
of the bearing 42 concerned (isolation migration). This eases the impulse force produced in the tooth flank of a worm gearing 35, tooth 
flanks strike, and a sound is reduced, or damage on the torque-transmission path by the inertia thrust of a driving shaft 32 is avoided. 
[0031] ** Since two bearing 41 and 42 places in a fixed position only inner rings of spiral wound gasket 41 A and 42A to a driving shaft 
32 and the outer rings of spiral wound gasket 41 B and 42B of a running-fit meal and another side place them in a fixed position to gear 
housing 11B, compare both inside-and-outside rings with what carries out [ running-fit ]. The backlash of the direction of a path 
between gear housing 11B and a driving shaft 32 is made small, the support condition of the driving shaft 32 by bearing equipment 33 is 
improved as a result, and it can improve the torque convective of an electric motor 30. Furthermore, there is no wear of the sliding 
fitting section by reducing a running-fit part, and it becomes endurance top dominance. 

[0032] ** The precharge pressure which the elastic-deformation implement 46 infixed among the inner rings of spiral wound gasket 
41 A and 42A of two bearing 41 and 42 gives to a driving shaft 32 is immediately defined uniquely with the fixed precompression 
contraction amount given to the elastic-deformation implement 46 based on fixed spacing which while consists of the level difference 
section prepared in the driving shaft 32, and the 1st stop section 47 and the 2nd stop section 48 which consists of a stopper ring 
prepared in the slot make. Therefore.-izing of the precompression setup which is the need and which can define a pressure uniquely 
only by setup of spacing of the two stop sections 47 and 48 beforehand, and bearing equipment 33 gives to a driving shaft 32 can be 
simply carried out [ highly precise ] to permitting shaft-orientations migration of a driving shaft 32, and securing fixed impact 
absorptivity ability. 

[0033] ** The elastic-deformation implement 46 can be infixed among adjacency ****** 41 A and 42A on both sides of an elastic body 
51 among the washers 52 and 53 of two sheets, and can carry out elastic deformation of the elastic body 51 stably among those inner 
rings of spiral wound gasket 41 A and 42A. 

[0034] ** Since the elastic-deformation implement 46 joins one washer 52 to one field side of an elastic body 51 and attaches the 
washer 53 of another side to the field side of another side of an elastic body 51, it can improve the sub **** of these 3 components, 
and can improve the assembly nature to bearing equipment 33. 

[0035] Drawing 7 - drawing 9 are the modifications of this invention. The point that this modification differs from the example of 
drawing 4 - drawing 6 is in modification of the configuration of the elastic-deformation implement 46. The elastic-deformation 
implement 46 of drawing 7 - drawing 9 consists of the elastic body 61 which consists of square cross-section circular ring-like rubber, 
a monotonous disc-like washer 62 joined to one side face of an elastic body 61 by printing, and a KO character cross-section annular 
washer 63 attached to the side-face side of another side of an elastic body 61. A washer 63 is fitted in and attached in an elastic body 

61 between container liner section 63A and outer case section 63B. And the elastic-deformation implement 46 makes a major diameter 
and the bore of washers 62 and 63 more equivalent to inner rings of spiral wound gasket 41 A and 42A than inner rings of spiral wound 
gasket 41 A and 42A for the outer diameter of washers 62 and 63, and compression of an elastic body 61 is certainly enabled by 
minding washers 62 and 63 among both the inner rings of spiral wound gasket 41 A and 42A. From the bore of an elastic body 61, the 
method of inside is made to project to coincidence, and the bore of container liner section 63A of a washer 62 and a washer 63 is 
made it controllable [ the compression stroke edge of an elastic body 61 ] by attachment with container liner section 63A of a washer 

62 and a washer 63. 

[0036] As mentioned above, although the gestalt of operation of this invention was explained in full detail with the drawing, the 
concrete configuration of this invention is not restricted to the gestalt of this operation, and even if there is modification of a design of 
the range which does not deviate from the summary of this invention etc., it is included in this invention. For example, the bearing 
equipment of this invention infixes an elastic-deformation implement for a thrust abutment between the outer rings of spiral wound 
gasket of both bearings in preparation for the outer ring of spiral wound gasket of two angular bearing (angular contact ball bearing), 
and it may place in a fixed position the inner ring of spiral wound gasket of both bearings to a driving shaft side while pinching between 
the two outer-ring-of-spiral-wound-gasket stop sections which formed both outer rings of spiral wound gasket in housing at a running- 
fit meal and this housing. 

[0037] Moreover, a drive gear and a middle gear may consist of other gearings, such as the gearing which makes what [ not only ] 
constitutes a worm reducer but a driving shaft generate a thrust for example, a helical gear, and bulk ******, in the electric power- 
steering equipment with which this invention is applied. 
[0038] 

[Effect of the Invention] As mentioned above, according to this invention, in the electric power-steering equipment whose impact 
absorption permits shaft-orientations migration of the driving shaft combined with an electric motor, and is made possible, the support 
condition of the driving shaft by bearing equipment is improved, and it can improve the torque convective of an electric motor. 
[0039] Moreover, according to this invention, bearing equipment can make highly precise simply a precompression setup given to a 
driving shaft 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the front view fracturing and showing a part of electric power-steering equipment. 

[Drawing 2] Drawing 2 is II — H of drawing 1 . It is the sectional view which meets a line. 

[Drawing 3] Drawing 3 is HI — HI of drawing 2 . It is the sectional view which meets a line. 

[Drawing 4] Drawing 4 is the important section expanded sectional view of drawing 3 . 

[Drawing 5] Drawing 5 is the sectional view showing the migration condition of a driving shaft. 

[Drawing 6] Drawing 6 is the sectional view showing an elastic-deformation implement. 

[Drawing 7] Drawing 7 is the important section expanded sectional view showing the modification of electric power-steering equipment. 

[Drawing 8] Drawing 8 is the sectional view showing the migration condition of a driving shaft. 

[Drawing 9] Drawing 9 is the sectional view showing an elastic-deformation implement. 

[Description of Notations] 

10 Electric Power-Steering Equipment 

11 B Housing 

12 Steering Shaft 

14 Pinion Shaft 

16 Rack Shaft 

30 Electric Motor 

32 Driving Shaft 

33 Bearing Equipment 

35 Worm Gearing (Drive Gear) 

36 Worm Gear (Middle Gear) 
41 42 Bearing 

41 A, 42A Inner ring of spiral wound gasket 
41 B, 42B Outer ring of spiral wound gasket 
41 D, 42D Thrust abutment 

46 Elastic-Deformation Implement 

47 48 Stop section 

51 61 Elastic body 

52 62 Washer 

53 63 Washer 
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